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The stability of the duplexes responsible for the formation of Physarum foldback DNA was investigated by using hydroxyapatite thermalelution chromatography. A hydroxyapatite column, containing fractionated foldback molecules of 3H-labelled Physurum nuclear DNA, and 14C-labelled native Physarum nuclear DNA, was equilibrated with 0.1OM-sodium phosphate, pH 6.8. The temperature was raised in 2°C increments, and the denatured material eluted at each temperature was determined. Native Physarum DNA was eluted with a characteristic co-operative transition, corresponding to an equivalent 'melting' temperature, Te (Martinson & Wagenaar, 1974) , of 96°C. Conversely, the foldback fraction from the same column was eluted with a broad 'melting' transition, and a TE of 78°C. Since the electron-microscope studies suggests that the foldback duplexes are relatively long (>150 base-pairs) in most cases, the most probable explanation for the broad 'melting' profile and lowered TE is that the inverted sequences are a heterogeneous population and contain a significant degree of sequence mismatches.
To determine the fraction of Physarum nuclear DNA occupied by inverted complementary sequences, long DNA fragments, which were 3H-labelled, were heat-denatured and then snap-renatured to a Cot value of 1 0 -4~. s , and then treated with S1 nuclease to digest single chains. Of the 3H radioactivity, 4.5 % was precipitable with trichloroacetic acid after S1 nuclease treatment, and 3.5% of the radioactivity was bound to hydroxyapatite in the duplex fraction. By using the higher value of 4.5 % S1 nuclease resistance, which we consider to be more meaningful, we used the average length of each inverted sequence (340 bases from electron-microscope data) to estimate that there are about 37000 inverted sequence pairs per haploid nuclear DNA complement of 5 . 6~ lo5 base-pairs in Physarum.
The distribution of inverted sequences in Physarum nuclear DNA was investigated either directly, by using the electronmicroscope, by measurement of the distances between adjacent foldback structures on DNA chains containing multiple foldback foci, or indirectly, by determination of the yield of hydroxyapatite-bound foldback DNA as a function of DNA-fragment size. Both methods lead to the conclusion that inverted sequences in Physarum are arranged in clustered arrays, in accord with the distribution of foldback sequences in DNA from higher eukaryotes (Wilson & Thomas, 1974 Our original experiments involved the preparation of complementary DNA copies of both polyribosomal arid nuclear polyadenylated RNA by using reverse transcriptase from avian myeloblastosis virus. Measurement of the kinetics of the hybridization reactions between the complementary DNA molecules and their template RNA molecules showed that the baw-sequence complexity of the nuclear polyadenylated RNA is 4-5 times that of the polyribosomal polyadenylated RNA (Birnie et al., 1974; Getz et  al., 1975) .
Ooe drawback to kinetic analyses of this type is that they are relatively insensitive to a population of RNA molecules that are present at very low concentration (of the order of one to five molecules per cell). Accordingly, a second method has also been used to estimate the total base-sequence complexity of RNA populations. This consists of isolating 'unique' DNA, that is, the non-repeated sequences from the DNA of mouse cells that have been labelled to high specific radioactivity with [jHIthymidine. The 'unique' DNA is then hybridized with a vast excess of RNA, and the maximum proportion of 'unique' DNA which forms hybrids is measured. Since all the sequences in nonrepeated DNA that have been transcribed in vim (and are thus represented in the RNA molecules being studied) are present in equal abundance, this method is much more sensitive to the presence of a highly complex class of RNA molecules even though each sequence in this class ma:y be present at very low concentrations. By using this method, it was found that polyribosomal polyadenylated RNA is transcribed from 1.8 % of the cells' genome, whereas nuclear polyadenylated RNA is transcribed from 7.6% of the genome (Kleiman et al., 1977) . Thus although the estimations of basesequence complexity obtained by the saturation analyses were higher than those obtained by the kinetic analyses, both methods indicate that nuclear polyadenylated RNA sequences are 4-5 times more complex than polyribosome-associated polyadenylated RNA molecules. There are two possible explanations for these observations. Either the poly(A)-containing mRNA molecules are processed from precursor molecules whose sizes are, on average, 4-5 times that of the coding mRNA region [as envisaged, for example, in the model of Darnell et al. (1973) ], or sequence-specific post-transcriptional processing determines which sequences adjacent to poly(A) are transported to the cytoplasm. Since the average sizes of the polyadenylated RNA molecules from nuclei and polyribosomes (as determined by rate-zonal sedimentation in denaturing gradients) are the same (Getz et al., 1975) , it would seem that the latter explanation is correct. However, it cannot entirely be ruled out that the nuclear polyadenylated RNA molecules are indeed 4-5 times longer than polyribosomal polyadenylated RNA molecules, but contain cryptic nicks, which are only exposed in the denaturing gradients. To determine if there are polyadenylated RNA sequences that are confined to the nucleus, we have hybridized complementary DNA transcribed from nuclear polyadenylated RNA with a large excess of polyadenylated RNA from purified polyribosomes. At least 20% of the complementary DNA failed to hybridize with polyribosomal RNA under conditions in which the reaction with nuclear RNA went to completion. Since the transcription of complementary DNA is initiated from a primer oligo(dT) molecule, which is annealed to the 3'-poly(A) tracts on the nuclear RNA, this result indicates that at least 20% by weight of the 3'-poly(A)-containing nuclear RNA molecules is restricted to the nuclei of these cells. Similar conclusions have been drawn from experiments with HeLa cells (Herman et al., 1976) , Xenopus liver (Reel, 1976) and cultured Drosophila cells (Levy  et al., 1976) . The base-sequence complexity of the nucleusconfined polyadenylated RNA
has not yet been determined; however, prelimiiary experiments suggest that this RNA consists of a very complex mixture of molecules present in low abundance, as would be expected from the estimates of the relative base-sequence complexities of polyribosomal and nuclear polyadenylated RNA molecules (Getz et al., 1975; Kleiman et al., 1977) .
It is clearly important to determine whether any of these polyadenylated RNA sequences, which are nucleus-confined in the Friend cell, are potential mRNA molecules, which become polyribosome-associated in cells of different phenotype, or whether they are non-coding sequences, which may play some other, as yet unknown, role in the metabolism of eukaryotic cells. 
